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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3, 8, 9, 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Binnig et al. (US 7054257). 

In regard to claim 1, Binnig et al. teaches a cantilever (fig. 2 element 11) 
disposed with a medium which is movable relative to the cantilever (fig. 2 element 16); 
a device associated with the cantilever and which is configured to be responsive to 
changes in electrical field between the medium and the cantilever caused by a change 
in distance between the medium and the cantilever (column 7 lines 10-30 and fig. 3 
element 25. see also column 18 lines 59-67 and column 19 line 1 and fig. 9); a heater 
disposed on the cantilever for selectively heating the medium and for inducing localized 
topographical changes which represent bits of data (column 6 lines 65-67 and column 
7 lines 1-2 see also fig. 4b element 36); and a circuit which electrically interconnects 
both of the device and the heater (see fig. 4b). 

In regard to claim 2, Binnig et al. teaches wherein the circuit forms 
at least a part of one of the device (see fig. 4b). 
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In regard to claim 3, wherein the circuit has portions which are common to both 
the device and the heater (There must be portions connecting the read element 25 of 
Binnig et al. and the heater). 

In regard to claim 8, Binnig et al. teaches wherein the cantilever comprises a 
probe which extends from the cantilever and which is configured to be contactable with 
a surface of the medium and to respond to a topography of the medium to cause the 
distance between the cantilever and the medium to vary (fig. 2 element 13). 

In regard to claim 9, Binnig et al. teaches wherein the medium is electrically non- 
conductive and is supported on an electrically conductive substrate (column 6 lines 62- 
64). 

In regard to claim 22, see claim 1 rejection above. 

In regard to the electrically non conductive medium of claim 22, see claim 9 
rejection above. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 10-13, 15-18, 27-30 and 43-44 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Binnig et al. in view of Azuma et al. (US 6477132). 
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In regard to claim 10 and 27, Binnig et al. teaches all the elements of claim 10 
except wherein the device is a FET (Field Effect Transistor). 

Azuma et al. teaches wherein the device is a FET (Field Effect Transistor) 
(column 18 lines 29-37). 

The two are analogous art because they both deal with the same field of 
invention of recording on a medium 

At the time of invention it would have been obvious to one of ordinary skill in the 
art to provide the apparatus of Binnig et al. with the FET's of Azuma et al. The rationale 
is as follows: At the time of invention it would have been obvious to provide the 
apparatus of Binnig et al. with the FET's of Azuma et al. because FET's can act as 
switches that are small and use very little power. 

In regard to claims 1 1 and 28, Azuma et al. teaches wherein the circuit 
comprises a plurality of electrically conductive traces which are formed in the cantilever 
and which comprise a source and a drain of the FET and wherein the source or drain 
of the FET forms part of a circuit which supplies electrical current to the write/read tip 

(fig- 1). 

In regard to claim 12, Azuma et al. teaches wherein the plurality of electrically 
conductive traces further comprise a channel interposed between the source and the 
drain of the FET (see fig. 1 the wire connecting the source and the drain. There also 
must be a connection within the source and drain within the FET). 
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In regard to claim 13, Binnig et al. teaches wherein the cantilever is made of 
silicon and the electrically conductive traces are formed by doping the silicon to render 
selected regions electrically conductive (column 6 lines 56-59). 

In regard to claims 15 and 44, Binnig et al. teaches wherein the cantilever has a 
pair of arms which are interconnected by a bridge member (fig. 5 element 45), wherein 
the probe is formed on the bridge member (fig. 5 element 47), wherein the heater is 
formed on the bridge member and wherein the doped traces are formed on both arms 
(see fig. 4b element 39 and column 6 lines 56-59). 

In regard to claim 16, Binning et al. teaches feeding a heater element with a 
current (see figs 4 and 5). 

Azuma et al. teaches feeding the probe with a current driven by a FET (fig. 1 
elements 201-205). 

In regard to claims 17 and 29, Azuma et al. teaches an induced channel FET 
(column 7 lines 19 and 20). 

In regard to claim 18, Binning et al. teaches wherein the medium is electrically 
non-conductive and is supported on a substrate which is electrically conductive (see 
claim 9 rejection above), and wherein the substrate is configured to be circuited with 
the tip so that variations in the electrical field which result from a change in distance 
between the medium and the cantilever, induces a change in electrical current passing 
through the tip, and produces a read signal (see claim 1 rejection above). 

In regard to the FET of claim 18, see claim 10 rejection above. 
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In regard to claim 30, Azuma et al. teaches wherein the cantilever is formed of 
silicon and the tip comprises a doped portion which is electrically connected with doped 
regions that form a source and a drain of the FET (see fig. 1 see also column 6 lines 
24-33). 

In regard to claim 43, Azuma et al. teaches FET means formed in a silicon 
cantilever by doping electrically conductive source and drain regions in a selected 
surface of the cantilever (see fig. 1 see also column 6 lines 24-33), for being gated by 
an electric field which is generated by applying a bias to a substrate separate from the 
cantilever (fig. 15 element 45. see also column 18 lines 1-7. see also fig. 3 element 
1010 and column 9 lines 36-38); a probe on the selected surface of the cantilever (fig. 
15 elements 11 and 12). 

Binning et al. teaches heater means in the cantilever proximate the probe for 
heating and forming a data bit indicative topography in a medium to be engaged by the 
probe (fig. 4 element 39). 

Claims 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Binnig 
et al. in view of Azuma et al. further considered with Mamin et al. (US 5729026). 

In regard to claim 14, Binning et al. and Azuma et al. teach all the elements of 
claim 14 except wherein the heater comprises a doped region having an electrical 
resistance which is higher than the traces. 

Mamin et al. teaches wherein the heater comprises a doped region having an 
electrical resistance which is higher than the traces (fig. 1d elements 123 and 125). 
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The three are analogous art because they all deal with the same field of invention 
of recording on a medium. 

At the time of invention it would have been obvious to one of ordinary skill in the 
art to provide the apparatus of Binnig et al. with Azuma et al. and the doped heater of 
Mamin et al. The rationale is as follows: At the time of invention it would have been 
obvious to provide the apparatus of Binnig et al. provide the apparatus of Binnig et al. 
with Azuma et al. and the doped heater of Mamin et al because it can be easily 
manufactured (column 4 line 7). 

Response to Arguments 
Applicant's arguments, filed 8/27/07, with respect to the rejection(s) of claim(s) 
14 under U.S.C 103(a) have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Mamin et al. 

Applicant's arguments filed 8/27/07 have been fully considered but they are not 
persuasive. In regard to applicant's arguments that Binning et al. does not show a 
device associated with the cantilever and which is configured to be responsive to 
changes in electrical field between the medium and the cantilever caused by a change 
in distance between the medium and the cantilever, the examiner maintains this 
rejection because in fig. 9 and column 18 lines 59-67 and column 19 line 1 there is a 
method shown of proximity sensing by using the capacitance between electrodes. 

On page 21 , applicant argues that Binning et al. does no disclose or suggest an 
electrically conductive substrate because silicon is a semiconductor ncf a conductor. 
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However the claim only requires the substrate to be electrically conductive not a 
conductor. It is known that semiconductors conduct electricity under certain 
constructions. 

On page 22, applicant argues that Azuma et al. does not teach a plurality of 
electrically conductive traces which are formed in the cantilever and which comprise a 
source and a drain of the FET and wherein the source or drain of the FET. However, the 
examiner maintains this rejection because it is shown in fig. 1 a probe with a FET that 
contains a source and a drain. It is clear from this figure this limitation is met. 

On page 24, applicant argues that Binning et al. does not teach the use of a FET 
as a heater. However the examiner maintains this rejection because the examiner did 
not state the FET is used as a heater. It was stated that the FET of Azuma et al. was 
used to feed current to a probe. The probe of Binning et al. could then be modified to 
include a FET to feed the current to the heater. 

On page 25, applicant argues that Azuma et al. does not teach the source and 
drain regions of the FET can be gated by an electric field which is generated by 
applying a bias to a substrate separate from the cantilever. However it is shown in fig. 3 
element 1010 and column 9 lines 36-38 that Azuma et al. teaches this feature. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Haley whose telephone number is 571-272- 
0574. The examiner can normally be reached on M-F 8:30am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Korzuch can be reached on 571-272-7589. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





WILLIAM KORZUCH 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



